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Abstract of JP7259849 

PURPOSETo prevent a peripheral part of a 
rotary unit, particularly increased with a rotational 
speed, from coming into contact with a thrust 
bearing, even in the case of setting the rotary unit 
tilted or setting it up horizontally. 
CONSTITUTIONiA device has a radial bearing 4, 
thrust bearing 2, 3 provided in both ends of the 
radial bearing 4 and a rotary unit 5 rotatably 
provided in the radial bearing 4 and the thrust 
bearings 2, 3. At the time of rotating the rotary 
unit 5 received by the radial bearing and the 
thrust bearings, a minimum value of clearance 
width, generated between the rotary unit and the 
thrust bearing, is increased larger than a 
minimum value of clearance width generated 
between the radial bearing and the rotary unit. 
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Epitome 



(57) [Abstract] (******) 

[Objects of the Invention] Also when body of revolution is an inclination setup or 
level installation, it is made for the periphery of the body of revolution to which 
especially rotational speed increased not to contact thrust bearing. 
[Elements of the Invention] It has radial bearing 4 and the thrust bearing 2 and 3 
prepared in both ends of this radial bearing 4, and has the body of revolution 5 
prepared in said radial bearing 4 and said thrust bearing 2 and 3 free [ rotation ]. 
When said body of revolution 5 wins popularity and rotates by said radial bearing and 
said thrust bearing, the minimum value of gap width of face produced between said 
body of revolution and said thrust bearing serves as size from the minimum value of 
gap width of face produced between said radial bearing and said body of revolution. 



[Translation done.] 



s 



[Translation done.] 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A hydrodynamic bearing characterized by the minimum value of gap width 
of face produced between said body of revolution and said thrust bearing serving as 
size from the minimum value of gap width of face produced between said radial 
bearing and said body of revolution when said body of revolution wins popularity and 
rotates by said radial bearing and said thrust bearing in a hydrodynamic bearing 
which has radial bearing and thrust bearing prepared in both ends of this radial 
bearing, and has body of revolution prepared in said radial bearing and said thrust 
bearing free [ rotation ]. 

[Claim 2] A hydrodynamic bearing according to claim 1 characterized by forming a 
slot for dynamic pressure generating in at least both said radial bearing, said thrust 
bearing, or one side in said hydrodynamic bearing. 

[Claim 3] It is the hydrodynamic bearing according to claim 1 to 2 characterized by 
contacting radial bearing with a peripheral speed small at least when said body of 
revolution contacts said bearing. 

[Claim 4] Said radial bearing is a hydrodynamic bearing according to claim 1 to 3 
characterized by being formed with ceramics. 

[Claim 5] Radial bearing Body of revolution which has thrust bearing prepared in 
both ends of this radial bearing, and was prepared in said radial bearing and said 
thrust bearing free [ rotation ] It is the hydrodynamic bearing equipped with the 
above, and is characterized by said radial bearing and forming a slot for dynamic 
pressure generating in said body of revolution. 

[Claim 6] It is the hydrodynamic bearing according to claim 5 characterized by 
contacting radial bearing with a peripheral speed small at least when said body of 
revolution contacts said bearing. 

[Claim 7] Said radial bearing is a hydrodynamic bearing according to claim 5 to 6 
characterized by being formed with ceramics. 

[Claim 8] A hydrodynamic bearing characterized by the minimum value of gap width 
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of face produced between said body of revolution and said thrust bearing serving as 
size from the minimum value of gap width of face produced between said radial 
bearing and said body of revolution when said body of revolution wins popularity and 
rotates by said radial bearing and said thrust bearing in a hydrodynamic bearing 
which has radial bearing and thrust bearing prepared in an end of this radial bearing, 
and has body of revolution prepared in said radial bearing and said thrust bearing 
free [ rotation ]. 

[Claim 9] A hydrodynamic bearing according to claim 8 characterized by forming a 
slot for dynamic pressure generating in at least both or one side of said radial 
bearing and said thrust bearing in said hydrodynamic bearing. 

[Claim 10] It is the hydrodynamic bearing according to claim 8 to 9 characterized by 
contacting radial bearing with a peripheral speed small at least when said body of 
revolution contacts said bearing. 

[Claim 1 1] Said radial bearing is a hydrodynamic bearing according to claim 8 to 10 
characterized by being formed with ceramics. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the hydrodynamic bearing of the 
rotary machine which enabled high-speed rotation of body of revolution by forming 
the slot for dynamic pressure generating between body of revolution and a 
nonrotation object, and forming a gap between body of revolution and a nonrotation 
object in an operation of said slot for dynamic pressure generating by rotation of 
body of revolution. 
[0002] 

[Description of the Prior Art] For installing the body of revolution using a 
hydrodynamic bearing generally, level installation has been to the base. And it 



introduces into said slot for dynamic pressure generating which prepared the wind 
generated by high-speed rotation of body of revolution in the nonrotation object and 
by said wind, a hydrodynamic bearing forms the air gap of several micrometer unit 
between nonrotation dignity and a body-of-revolution side by applying wind pressure 
more powerful than this slot for dynamic pressure generating to said body-of- 
revolution side, it is reducing resistance between a nonrotation object and body of 
revolution, and enables high-speed rotation of body of revolution. Said fixed radial 
bearing and the hydrodynamic bearing used for the polygon mirror which carries out 
high-speed rotation at the rotational frequency of 3000 or more rpm while floating 
from the slot for dynamic pressure generating which prepared in thrust bearing in 
the air gap of several micrometer unit are also known, and the above body of 
revolution is (JP,4-38330,Y, 5-16574). 
[0003] 

[Problem(s) to be Solved by the Invention] By the wind which will be generated by 
the slot for dynamic pressure generating with rotation of body of revolution if the 
above hydrodynamic bearings are installed horizontally as mentioned above, as 
mentioned above, while a nonrotation object and body of revolution hold a several 
micrometers air gap, body of revolution can maintain rotation. When it is used for 
rotation of the polygon mirror for laser exposure currently used for the body of 
revolution which used said hydrodynamic bearing by a small printer, image recording 
equipment, etc., it may become impossible to related waterworks common arrange 
[ of an installation or components arrangement ]. Then, when inclination arrangement 
of said hydrodynamic bearing is carried out according to an installation with the body 
of revolution in which said polygon mirror was formed, the air gap formed at intervals 
of several micrometers formed as mentioned above in the slot for dynamic pressure 
generating is not held, but the accident to which a part of body of revolution 
contacts an opposite aspect may be caused. As mentioned above, rotation of a 
polygon mirror is rotated at the rotational frequency of 3000 or more rpm, and the 
rotational speed of a rotation periphery is increasing especially from the center-of- 
rotation section of body of revolution. When inclination arrangement of the body of 
revolution is carried out as mentioned above, there is a defect to which maintenance 
by said air gap cannot be performed, but the periphery of body of revolution 
contacts said a part of thrust bearing by external factors, such as vibration. 
[0004] This invention is considered especially in order to improve the above defects. 
Namely, a hydrodynamic bearing is constituted so that the gap of the radial bearing 
which receives body of revolution, and the inside of thrust bearing, body of 
revolution and thrust bearing can be set up more widely than the gap of said body of 
revolution and radial bearing, and it aims at having made it the periphery of said body 
of revolution to which especially rotational speed increased also in level installation 
not contact thrust bearing in the condition that an inclination setup of the body of 
revolution was carried out. 
[0005] 



[Means for Solving the Problem] Become size from the minimum value of gap width 
of face which the minimum value of gap width of face produced between said body 
of revolution and said thrust bearing when said body of revolution wins popularity by 
said radial bearing and said thrust bearing in a hydrodynamic bearing which has body 
of revolution which has thrust bearing prepared [ in / in order that this invention 
may attain said purpose / claim 1 ] in both ends of radial bearing and this radial 
bearing, and was prepared free [ rotation to said radial bearing and said thrust 
bearing ] and it rotates produces between said radial bearing and said body of 
revolution. In claim 2, a slot for dynamic pressure generating should be formed in at 
least both said radial bearing, said thrust bearing, or one side in said hydrodynamic 
bearing. In claim 3, when said body of revolution contacts said bearing, contact radial 
bearing with a peripheral speed small at least. In claim 4, said radial bearing should 
be formed with ceramics. In claim 5, it has radial bearing and thrust bearing prepared 
in both ends of this radial bearing. Said radial bearing, In a hydrodynamic bearing 
which has body of revolution prepared in said thrust bearing free [ rotation ] said 
body of revolution Said radial bearing, When you win popularity and rotate by said 
thrust bearing, it is the hydrodynamic bearing to which the minimum value of gap 
width of face produced between said body of revolution and said thrust bearing 
serves as size from the minimum value of gap width of face produced between said 
radial bearing and said body of revolution, and a slot for dynamic pressure generating 
should be formed in said radial bearing and said body of revolution. In claim 6, when 
said body of revolution contacts said bearing, contact radial bearing with a peripheral 
speed small at least. In claim 7, said radial bearing should be formed with ceramics. 
Have radial bearing and thrust bearing prepared in an end of this radial bearing in 
claim 8, and in said radial bearing and a hydrodynamic bearing which has body of 
revolution prepared in said thrust bearing free [ rotation ], when said body of 
revolution wins popularity and rotates by said radial bearing and said thrust bearing, 
become size from the minimum value of gap width of face which the minimum value 
of gap width of face produced between said body of revolution and said thrust 
bearing produces between said radial bearing and said body of revolution. In claim 9, 
a slot for dynamic pressure generating should be formed in at least both or one side 
of said radial bearing and said thrust bearing in said hydrodynamic bearing. In claim 
10, when said body of revolution contacts said bearing, contact radial bearing with a 
peripheral speed small at least. In claim 11, said radial bearing is attained by being 
formed with ceramics. 
[0006] 

[Example] Drawing 1 shows the rotation means for supporting 1 of a polygon mirror, 
forms the tabular thrust bearing 2 and 3 in these rotation means for supporting 1 up 
and down, and forms this thrust bearing 2 and the hydrodynamic bearing 1 1 which 
fixed the cylinder-like radial bearing 4 so that it might be inserted among three. And 
the slots 22, 32, and 42 for dynamic pressure generating are respectively formed in 
the slideways 21 and 31 of said thrust bearing 2 and 3, and the slideway 41 of radial 



bearing 4. While forming the body of revolution 5 in which the opposed faces 51, 52, 
and 53 formed free [ rotation ] to said slideways 21, 31, and 41 were formed, this 
body of revolution 5 forms said radial bearing 4 so that it may become the center of 
rotation, and fixes and forms the polygon mirror 7 in the periphery of said body of 
revolution 5 with the attachment members 6 and 61. Stator-coil 6A is prepared in 
said attachment member 6, the magnet 8 which countered said stator-coil 6A is 
formed in said rotation means for supporting 1 , and induction rotation of the body of 
revolution 5 is carried out at high speed by energizing to said stator-coil 6A. 
[0007] Drawing 2 shows a gap in case said body of revolution 5 rotates between said 
thrust bearing 2 and 3 and radial bearing 4. Between said slideways 21 and 31, the 
opposed face 51 which countered, and 52 is set to 5-7 micrometers at said body of 
revolution 5 with the slideways 21 and 31 in which the slots 22 and 32 for dynamic 
pressure generating of said thrust bearing 2 and 3 were formed, and said slots 22, 32, 
and 42 for dynamic pressure generating are formed so that a 1-3-micrometer air 
gap may be held for between the slideway 41 of said radial bearing 4, and the 
opposed face 53 of said body of revolution 5. When high-speed rotation of said body 
of revolution 5 and polygon mirror 7 is carried out by the above setup, even if the 
rotation location of said body of revolution 5 displaces some by inclination 
arrangement or vibration as mentioned above, the opposed faces 51 and 52 of body 
of revolution 5 do not contact the slideways 21 and 31 of said thrust bearing 2 and 3, 
but it is only that the opposed face 53 of body of revolution 5 contacts the slideway 
41 of radial bearing 4 somewhat. In addition, since said radial bearing 4 prevents the 
wear and pyrexia by contact, it can also be formed by ceramic material etc. 
[0008] Drawing 3 like said drawing 2 as a gap in case said body of revolution 5 
rotates between said thrust bearing 2 and 3 and radial bearing 4 Between said 
slideways 21 and 31, the opposed face 51 which countered, and 52 is set to 5-7 
micrometers with the slideways 21 and 31 of said thrust bearing 2 and 3 at said body 
of revolution 5. Said slots 22, 32, and 42 for dynamic pressure generating are formed 
so that a 1-3-micrometer air gap may be held for between the slideway 41 of said 
radial bearing 4, and the opposed face 53 of said body of revolution 5. And this 
example establishes the slot 51 1,521 for dynamic pressure generating in the 
opposed faces 51 and 52 of said body of revolution 5 instead of said slots 22 and 32 
for dynamic pressure generating established in the slideways 21 and 31 of said 
thrust bearing 2 and 3. Even when it constitutes as mentioned above and high-speed 
rotation of said body of revolution 5 and polygon mirror 7 is carried out, and even 
when the rotation location of said body of revolution 5 displaces some by inclination 
arrangement or vibration as mentioned above, the opposed faces 51 and 52 of body 
of revolution 5 do not contact the slideways 21 and 31 of said thrust bearing 2 and 3, 
but it is only that the opposed face 53 of body of revolution 5 contacts the slideway 
41 of radial bearing 4 somewhat. In addition, since said radial bearing 4 prevents the 
wear and pyrexia by contact, it can also be formed by ceramic material etc. 
[0009] Drawing 4 is other examples of said drawing 2 , and is the configurations of 



having formed only this thrust bearing 2 among said thrust bearing 2 and 3. Also in 
this example, between the slideway 21 of said thrust bearing 2, and said body of 
revolution 5 and the opposed face 51 which countered is set to 5-7 micrometers, 
and said slots 22 and ^2 for dynamic pressure generating are formed so that a 1-3- 
micrometer air gap may be held for between the slideway 41 of said radial bearing 4, 
and the opposed face 53 of said body of revolution 5. This example by and said slot 
22 for dynamic pressure generating established in the slideway 21 of said thrust 
bearing 2 and the slot 42 for dynamic pressure generating of said radial bearing 4 
Even when [ said ] high-speed rotation of body of revolution 5 and the polygon 
mirror 7 is carried out similarly, even if the rotation location of said body of 
revolution 5 displaces some by inclination arrangement or vibration as mentioned 
above The opposed face 51 of body of revolution 5 does not contact the slideway 21 
of said thrust bearing 2, but it is only that the opposed face 53 of body of revolution 
5 contacts the slideway 41 of radial bearing 4 somewhat. In addition, since said radial 
bearing 4 prevents the wear and pyrexia by contact, it can also be formed by 
ceramic material etc. 

[0010] To the radial bearing 4 of the hydrodynamic bearing 1 1 in said drawing 2 , and 
thrust bearing 2 and 3, drawing 5 is what showed the gap conditions at the time of 
rotation of body of revolution 5, sets respectively between the slideway 41 of radial 
bearing 4, and the opposed face 53 of body of revolution 5 to R1 and R2, and sets 
respectively between the slideways 21 and 31 of thrust bearing 2 and 3, the opposed 
face 51 of body of revolution 5, and 52 to t1 and t2. And at the time of rotation of 
body of revolution 5, when it is tKt2 and RKR2, it sets up so that it may be set to 
t1 >R1. 

[001 1] In drawing 1 of said example, drawing 2 , drawing 3 , and drawing 5 , the slots 
22 and 32 for dynamic pressure generating established in the slideways 21 and 31 of 
thrust bearing 2 and 3 may be established only in one slideway 21 or slideway 31. 
Moreover, the slot 51 1,521 for dynamic pressure generating of said body of 
revolution 5 may also be established only in one side. 

[0012] Drawing 6 (a) and (b) are other examples of said drawing 2 . Drawing 6 (a) of 
this example makes the 21 or 31st page of said slideway in said thrust bearing 2 and 
3 an inclined plane 21 1 ,31 1 . That is, this inclined plane 21 1 ,31 1 is made to incline so 
that it may separate one by one toward the method of outside to the opposed faces 
51 and 52 of said body of revolution 5 which formed the polygon mirror 7 toward the 
method of outside [ slideway / 41 / of radial bearing 4 ], and sets to 2-5 
micrometers maximum distance of the thrust bearing 2 and 3 produced by this 
inclination. Moreover, it is made into 1-3 micrometers like said drawing 2 between 
the slideway 41 of said radial bearing 4, and the opposed face 53 of said body of 
revolution 5. Therefore, especially the periphery location of the 51 or 52nd page of 
said opposed face is constituted so that it may separate from said inclined plane 
21 1,31 1 greatly. Next, drawing 6 (b) of this example makes said slideways 21 and 31 
in said thrust bearing 2 and 3 the curved surface-like inclined plane 212,312. That is, 



this inclined plane 212,312 is made to incline by the shape of a curved surface so 
that it may separate one by one to said opposed faces 51 and 52 toward the method 
of outside [ slideway / 41 / of radial bearing 4 ] f and sets to 2-5 micrometers 
maximum distance of the thrust bearing 2 and 3 produced by this inclination. 
Moreover, it is made into 1-3 micrometers like said drawing 2 between the slideway 
41 of said radial bearing 4, and the opposed face 53 of said body of revolution 5. 
Therefore, like said drawing 6 (a), the periphery location of the 51 or 52nd page of 
said opposed face is constituted so that it may separate from the inclined plane 
212,312 of the shape of said curved surface greatly. 

[0013] In the example of drawing 6 (a) constituted as mentioned above and (b), when 
the body of revolution 5 which formed the polygon mirror 7 is rotated at the 
rotational frequency of 3000 or more rpm, the opposed face 53 of body of revolution 
5 is rotated in the slot 42 for dynamic pressure generating established in radial 
bearing 4, holding said 1 -3-micrometer gap. In that case, even if incline, and it 
installs a hydrodynamic bearing 1 1 or vibration generates it as mentioned above, the 
opposed faces 51 and 52 of said body of revolution 5 do not contact the periphery 
section of the inclined plane 211,311,212,312 inclined and formed in thrust oearing 2 
and 3. 

[0014] Drawing 7 (a) and (b) are other examples of said drawing 2 . Drawing 7 (a) of 
this example makes said opposed faces 51 and 52 in said body of revolution 5 which 
formed said polygon mirror 7 an inclined plane 511,521. That is, this inclined plane 
51 1,521 is 2-5 micrometers about the maximum distance of the body of revolution 5 
which is made to incline so that it may separate one by one toward the method of 
outside to the slideways 21 and 31 of said thrust bearing 2 and 3, and is produced by 
this inclination. It carries out Moreover, it is made into 1-3 micrometers like said 
drawing 2 between the slideway 41 of said radial bearing 4, and the opposed face 53 
of said body of revolution 5. Therefore, especially the periphery section of said body 
of revolution 5 consists of slideways 21 and 31 of said thrust bearing 2 and 3 so that 
it may separate greatly by the inclination. Drawing 7 (b) makes said opposed faces 
51 and 52 in said body of revolution 5 which formed said polygon mirror 7 the curved 
surface-like inclined plane 512,522. That is, the inclined plane 512,522 of the shape 
of this curved surface is 2-5 micrometers about the maximum distance of the body 
of revolution 5 which is made to incline so that it may separate one by one toward 
the method of outside to the slideways 21 and 31 of said thrust bearing 2 and 3, and 
is produced by this inclination. It carries out. Moreover, it is made into 1-3 
micrometers like said drawing 2 between the slideway 41 of said radial bearing 4, and 
the opposed face 53 of said body of revolution 5. Therefore, especially the periphery 
section of said body of revolution 5 consists of slideways 21 and 31 of said thrust 
bearing 2 and 3 so that it may separate greatly by the inclination. 
[0015] In the example of drawing 7 (a) constituted as mentioned above and (b), when 
the body of revolution 5 which formed the polygon mirror 7 is rotated at the 
rotational frequency of 3000 or more rpm, the opposed face 53 of body of revolution 



5 is rotated in the slot 42 for dynamic pressure generating established in radial 
bearing 4, holding said gap of 1-3 micrometers. In that case, even if incline, and it 
installs a hydrodynamic bearing 1 1 or vibration generates it as mentioned above, the 
inclined plane 51 1,521,512,522 formed in the opposed faces 51 and 52 of said body 
of revolution 5 does not contact the periphery section of the slideways 21 and 31 of 
thrust bearing 2 and 3. 

[0016] Drawing 8 is other examples of said drawing 2 , drawing 3 , drawing 4 , 
drawing 6 (a), (b), drawing 7 (a), and (b), and makes the 21 or 31st page of said 
slideway in said thrust bearing 2 and 3 an inclined plane 213,313. That is, this 
inclined plane 213,313 is made to incline so that it may separate one by one toward 
the method of outside to the opposed faces 51 and 52 of said body of revolution 5 
which formed the polygon mirror 7 toward the method of outside [ slideway / 41 / of 
radial bearing 4 ]. Moreover, it is made into 1-3 micrometers like said drawing 2 
between the slideway 41 of said radial bearing 4, and the opposed face 53 of said 
body of revolution 5. Moreover, let said opposed faces 51 and 52 in said body of 
revolution 5 which formed said polygon mirror 7 be the curved surface-like inclined 
planes 513,523. That is, the inclined plane 513,523 of the shape of this curved 
surface is made to incline in the shape of a curved surface so that it may separate 
one by one toward the method of outside to said inclined plane 213,313 of said 
thrust bearing 2 and 3. It estranges greatly and the body-of-revolution 5 periphery 
edge produced by the inclination of the two directions of the inclined plane 213,313 
of said thrust bearing 2 and 3 and the inclined plane 513,523 of the shape of a 
curved surface of body of revolution 5 and the periphery edge of the inclined plane 
213,313 of said thrust bearing 2 and 3 are 4-10 micrometers about the maximum 
distance. It carries out Therefore, especially the periphery location of body of 
revolution 5 is constituted so that it may separate greatly mutually. 
[0017] In the example of drawing 8 constituted as mentioned above, when the body 
of revolution 5 which formed the polygon mirror 7 is rotated at the rotational 
frequency of 3000 or more rpm, the opposed face 53 of body of revolution 5 is 
rotated in the slot 42 for dynamic pressure generating established in radial bearing 4, 
holding said gap of 1-3 micrometers. In that case, even if incline, and it installs a 
hydrodynamic bearing 1 1 or vibration generates it as mentioned above, the periphery 
section of the inclined plane 513,523 of the shape of a curved surface formed in said 
body of revolution 5 and the inclined plane 213,313 of thrust bearing 2 and 3 is not 
contacted. 
[0018] 

[Effect of the Invention] The hydrodynamic bearing in this invention is compared 
with the air gap between thrust bearing and said body of revolution as mentioned 
above. Since contact to the body-of-revolution side of the direction of a periphery 
where it constitutes in so that the air gap between the opposed faces of this body 
of revolution that counters the radial bearing used as a medial axis may be made 
small, and especially the speed of body of revolution increases, and thrust bearing 



was prevented It can prevent that the body of revolution which prepared the polygon 
mirror etc. contacts thrust bearing, and will be in the condition of "galling" (condition 
which body of revolution and bearing contacted, and damaged the mutual contact 
surface, or was burned). Therefore, even if it carries out inclination installation of the 
body of revolution which prepared the polygon mirror if needed or vibration is added 
from the exterior, the rotation stabilized in the rotational speed of 3000 or more rpm 
in rotational speed for a long period of time can be held. 

[0019] Moreover, the image formation equipment which used the polygon mirror 
which increased said rotational frequency, or a printer is written as raising image 
quality more, taking out an output at high speed, and the configuration that contacts 
in the location where peripheral velocity is low, and is effective in the ability of the 
width of face of selection of the bearing quality of the material to perform breadth 
and a cost cut because the energy of the above "galling" becomes low. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The cross section showing the polygon mirror which used the 
hydrodynamic bearing of this invention. 

[Drawing 2] The cross section showing the hydrodynamic bearing and each gap value 
of this invention. 

[Drawing 3] The cross section of other examples showing the hydrodynamic bearing 
and each gap value of this invention. 

[Drawing 4] The cross section of other examples showing the hydrodynamic bearing 
and each gap value of this invention. 

[Drawing 5] The cross section showing the hydrodynamic bearing of this invention, 
and a setup of each gap value. 

[Drawing 6] The cross section showing other examples in the hydrodynamic bearing 
of this invention. 



. . • . • . 

[Drawing 7] The cross section showing other examples in the hydrodynamic bearing 
of this invention. 

[Drawing 8] The cross section showing other examples in the hydrodynamic bearing 
of this invention. 
[Description of Notations] 

1 Rotation Means for Supporting of Polygon Mirror 

2 Three Thrust bearing 

4 Radial Bearing 

5 Body of Revolution 
7 Polygon Mirror 

22, 32, 42,51 1,521 Slot for dynamic pressure generating 

21, 31, 41 Slideway 

51, 52, 53 Opposed face 



[Translation done.] 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



'Drawing 1] 



[Drawing 2] 




Drawing 5] 



s 



[Drawing 6] 
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[Drawing 8 ] 
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s# list 








«^H5AaETrp5;i|Br2970#flS3 -*«c^ 



















(54) [ftgOftR] i&EEttig 



(57) mm\ («£#) 

S4t. iltBX77 l haiS2, 3{C|sI«E&«fca;^^n 

fci§NE*5 «rr*. H«i2i5iiE^57jtHfjie7i77JHtt§ 
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(2) 

1 

irEX7^hfaiSMic*-f-5mi8"ii©g/jsffld^ tarn? 
c t tmktntmis. 

[»#B2] ttlEftfiEMftfcftV>T. tWB55>7JW* 10 
«1S2«©»BEM§. 

mttzmxm 1 ~ 2 tB«©»jEM§. 

atiTv»* c t *»«tr«ii«JH 1 ~ 3 esonjEM 
5. 

[»*«5] 9PTJWOk±* &7>>7)m&<Dmi& 20 
fc«ttifc;*?*l»Mfti**U HE?5>7;WKi. 

hMJfcBteS&IORft&tt&iafifrMrr 
5»JEttftfc*H>T. NBI9CffiB«mB?^7»«tt 
t, MSX7Xh«ftTftttlI]|£TSI$. *9l2Ieie#:<!: 

> s 7;KlllSi:irlBlElfe#WK±-r-5IWI®ifi©g^fil«k 0 

*tft*fjBEi*a-e»oT, ttB95?7;ntat, me 

SflflEttft. 

c»*^6] M&wtmmam&\z.mct*v*&.& 30 

fc < <fc t>W£©*<* » 5 v7;K*StcS«TS c t 
[R*«7] MG?^7^M«a-k7^9^XT»A 

atiTu* c t&®$kttz>m&m 5-6 ia«os&jEfai 
& 

CiW*fc;*5*hMSfcS#U M827^7;H*ftt, 

we*?* hMSiciitgatticRft&nfciaigtt&rr 

<5»£Ettftfc»V>T, ttGSHE^mG?^7;VMft 

flaiB^7^h«(ftmc4r-smiiffi©g/httd«, we? 

^7;UMft t^iB0tefrWJCfe-r-5WliffiOg/jNfil«k o 

[BS#«9] MGftEMSlC&ViT. IWB5^7;m 
ftt, *HBX5XhMft©ll#*V>IM>&< t«b-*fc 

8iBfc©»jjEMft. 

umui 1 0 ] MfmM*mBMStettttr«tt» 

4>fc< tt>«a©/hSV>55?7;HflSC«5ftlrr*JltS 
4re&TM!^8~9eit©MJBEM3. 50 



#H¥7-2 5 9 8 4 9 

2 

fflMl'l] MB55?7-WftSI4-fe7Sy^ZT» 

a$ n-cv» 5 c t « t-?zm*m 8 ~io§b*©»he 
MS. 

[000 1] 

imm±.<Dmm#m ^fmummt, #®&#m\z 

£Jilft©fft9?ll^&#iaromicnMft»jOT*i: 
£ fc«k 0 . E!£#©&jg[aHfc£ pJtl t L1t®fflm<J>W) 
ffi»»CBW-*t>©WB.. 
[0 0 0 2] 

[«£*©&«] -«fc»flEMS£JHV>&0lE#<£f!*«f 
SlCtt;MHK1Etf£*£tt?TV>3. -eLTlSESfift 

ttfciMa»E**«*c3iAu. *fri2afc«tD, ske 
<fc 0 atAftA£E«mfesr<Et»ieic3T« c t-c 

fi£U BIE#IP]©»lftfc«T3tt**T, 

acffoaaisnBt^iicuT^*. 8a3B©<fc-5&[ute 

flcft. @)£5nfcBUfB7^7JI/ttftt. X^Xhfftftll 

fc**53000rpn«±©|I|«R»TiS£iatET*#>; 
?-K«yBl/fc»JBEMftt>»6nv»* (££¥4-38330 
% 1^5-16574^) . 
[0 0 0 3] 

[fBWtfffiftLJ^il-SSIS] «±©J:5fci!iEMft 

«iria©j:5t*¥fcsganTnntfiHFC#©igc 

iaeW;M0i©£&mffi&ftJ9l/fttf 
B6#fc«Atf/hffl©:7'J>*\ ISSJiB^gB^fc^ffl 

fiK L fc@i|E# £#icffle»EEM£«Cm*i9r tiS CT« 
*9fB© «fc 5tc#Urf>5 7-©0«stt3OOOrpni^±©15i 

IE»TlaI«UT*0, ^fc@«fr©iii««t>^as«t»5@e 

MJaaoSGXK«ti|^:l/TV»«. Wi2©«fc5C0«ft: 
[0 0 0 4] *56«ttfllrtB©«fc5a:^S&#-r5it» 

^{c#^.snfcfe©-e*s. w^, isHEflcss^47y 

7^Mftt. ^^xmSfflfl. ErtE#iX5XhM£ 
tOMM*iMEiaW|ct5S'7^MSfc©|IBI8J:0lK< 
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3 

[0 00 5] 

?7Mftftfc. ffiMXyZhm&izmm&tElzWtmti 

9*S7MMtb* WEX5X MMTftttMB-rett. 
WEiaetttWEx^x hfaswtcfr-srflKi'lioDS/jN 

©g/Micko »««2ic*^T. we» 

JB£*Sfc*V>T, WIH7^7;P«tSi, WEX^XN&I 

snrv^^t. »*js3ic»^t, mmm&mmm 
ataBsrsct. bw^k&ht, m&vrfrto 

§tt-fe55^^XT^SnT^5Jlt. MSB 5 left 

t^r. 7i>7)m&t. m7i?7)vm&(ommzw>Wc 
x maciaKiftfcKw-snfciHiteflcs^rrsnjEii 

St»V»T, MI30te#:*i|lrlB5i?7;KttSt. WEX 

?x httSTS^mte-rsi^f, wEnfEfttwEx^x 
Miiismfc*rswi®fficDS/jNfii^ we5^7^«s 

£ME®«E#fflfc£?*rai®ffi©g/jNffi£D*£fc*I!i 
EttlSTJfeoT. HHB55>7;W*fc, IMBBtiftiZft 

WE@fc##WEiliiafc&«t-5l^*^fc< ifcfflii© 

/hs ^7 s>7**sc»j»-r* z. t. m*m i 

ili. IWt3!8lCSH>T, 55>7;H*£fc. &y?7J\> 

;H*st, WEx^xha&gicisiig&fcCiattsnfciEi 
fi»«*r*»£E<«c»v»T, WEnH£##f&E7^ 
7m&t, w&xyxm&'v&vmmm, we 

MS£ftfr>T. WE^^T^WSt, WEX^XMBig 

Tto&Zt. IMBgilOiaRUT, WEI3«s#*tffl&tt 
a Mtfwfc < t *>Ji>£©*£ V> 5 7JM*£ 

s. 

[0 00 6] 

U ^E<g3t^B 1 fctt±TC*tt©* 5X hfflS 
2, 3£^tf. |£X7Xb«l§2, 3Pfl^in*<t5 



(3) #H¥7-2 5 9 84 9 

\Z tffttt© 5 5>7/Mfta 4 £ @£ t fcftEEMSll&Kt* 
•5. ^l/TWEX7XMft£2, 3©5iSrtffl21, 31t, 
7^7JP«|g4©Sei#im41fctt#>*i&£E58ffeffl3|22, 3 
2, 42£J&j£-f*. WI33grtffi21, 31, 41K*f LlaJSrg 
SEtCJ&jfcUfcfcflnJffiSl, 52, 53£J&£L&III£#5£& 
tt* <h*IC, SHJlEfc 5 tti(E7^7;V*aia4 £[e«E* 
fcifc*J:3l;:«t»7, fflElal£tt5 0>*Mfctttttttt 
6, 61t*t^Ur/>5 7-7*@^L/T^t5. WE 

20 Jt&e i fcHWET.x-^n-r^e At^ifijbfcv^* 

[0 0 0 7] 02tt, WEX7XhttS2, 3SCX5^ 
7*«S4Wl:ftHT, WE0fe^5)Oti5ie-rs^©M 
&£7jVrt>©T?&5. WEX7XMtt§2, 3©S>ffi$g 
£ffli&22, 32S^bfcSeWH21, 31i, WEE^5 
TWE£l*3®21, 31t^Lfejtt|fiJffi51, 52HS5-7 

tfiatu WE7^7;naia4©iertffi4itmEiiite^ 

5©#ftffi53Mfcl~3 tfm©£aK$£#irf5«k? 
20 CWEttBE^^ffl«22, 32, 42£Jgj£-T5. WE©«fc5 

umsyzis k> WEiae* 5 1 # u =f>5 9- 7 *&m® 
tevrcmz, ttm<D£5\zm$mwx\mm%\z&ott 
mmm# 5 <D®m&m&&'j>m& bxfcWEx ?x ma 

£2, 3©fgrtH21, 31K:|IIfE#5©*tl*i)ffi51, 52*i& 
flt-B-r. SCtt 5 ©*frlR]®53#7>>7;Httg4 ©|grtffi 
41»C#^«-r^©*T?*5. ffiWE5^7;Hl&£4fi 

[0 0 0 8] 0 3«, WEB12tTOc, WEX^Xh 
50 «lS2, 3»V7S?7JHia4IBC»V»T, WElUte^ 
5#@C-r*l9©HmiiLT, WEX5Xh«®2, 3 
©3gftffi21, 31t, WEIsieft:5TWE^rtM21, 31 1 
^|filUfejl*lRjn51, 52M*5~7/imi:U WE^^T 
JHftS 4 ©^rtS41tWE0<E^ 5 ©^|pJffi53W£ 1 ~ 
3 MB©^WI®S«^r* «fc 5 JrmE»ff^*ffl»2 
2. 32, 42&m&i?Z. ^LT*HJS^«. WEX5X 
httia2, 3©3grtM21, 31fcmtfcWEftE8±ffl» 
22, 32Cftt)oT. WE@IE#:5©»|^ffi51, 52fC»E 
8£ffli8511, 521^tgltfcfe©-eS&^). WE©±PIC«| 

m-vh, WE©«fcp^«^eexttfi«i^fc«fc»3irEiii 

5 ©®«K&gat^£ft LfcBTCfe. WEX h 
WS2, 3(Om^m21, SlfctHMSttSWtflSlffiSl, 52*t 
Stt-a-f , 5 ©*f|SlB53*i7 ^7;HftS 4 ©&|*J 

®4i(r^^Mf?.©*T»«.. ^WE5^7^ffla4 
ttSM»r«t*®^^*|»il:T5fc»-t55 y^X« 

[0 0 0 9] 04tt, WEE2©«6©HiS0!n?. WEX 
7XhlftS2, 3©rt, gEX7Xhtta2©*£ettfc 
50 *%MlMlC«V»T<b, WEX7XhfftS2 
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5 

~7um£U MgE7v ? 7;V«lS4<D3grti!S41t. tilSB 
0IS# 5 ©2t|6jffi53M£ 1 ~ 3 nm<D£fS.m®%&&? 

mmm\t. mmxyzm^amtomuzmwcim 

<fc9ii&iE[sje#5©0e&ertt^g&LTt>, ffl§2x 
7^ httlS 2 O^rtM2HC0e# 5 0#ffillI51tftttttt 
•f . 5 ©*f fiffi53*t7 >?7;i/«ft§ 4 <D3grtB41tC 

#4>&ttT5©*T;&£. ^fflia7v7;nmi§4ttSji!ii 

[0 0 10] 0 5«Stri2S2{^^»JIfftSllO7^ 
7^ttS4t, X?XM|&§2, 3C»U 0iE#5© 
0£l3fc;ftttS|WI8&#£^b£'t>©T, 7^7J1^£ 
4©£rtffi41£0g#5©*ffiM53|ll]£&*R 1) R 2 £ 
U X7Xh$ft£2, 3©3gftffi21, 31 5 ©2t 

|Blffi51, 52fW£&4ti. t 2 <»:T£. ^LTElte#:5 0 
illK^pCt^tj. RtfRi<R 2 -Cife.5l$. ti >Ri 

[o o 1 1] mmmmmvmi, m2, 03, B5» 

V>T. X7Xhffl|g2, 3©&fili21, 31\ZWt\ffZ®EE 
38£ffl»22, 32tt» «sj^.«-^©|grtffi21Xtt3grti531 

[0012] 06 (a) , (b) \tm&m2<Df&<Dnm 

MT*5, **JB^JOBI6 (a) «MIEX7Xh*8ig: 
2, 3 \ZtkttZf&mmftm21, 31E£ffiiS«211, 311£ 

rs. fin%s«^ffi2ii, sua. 7^7;naiS4oig(*i 

®tE# 5©2tfliB51, 52\ZttL9\-JHZftfr?Tm x £1&n 

2, 3©a^cKi«*2~5 Mot-rs. xmmyi?7)v 
m&4<Dfmmn£.mvim&w 5 ©*j[pjffi53ra{;tiwi20 
2 tmmz\~~2 wmt-r-5. fi£oTftKitie*fiBia5 

1. 52ffi©^&B«fjie^S211. 311<fcD^#<Bi 
ns<k5fc*j£$n*. &fc*3IJ6e!l©06 (b) ttW 
EX7Xh«lg2, 3 (r^t*td|S|grt®21, 31S*B 
#©«&ffi212, 312^1-5. EIJ-6. &4S&S212, 312tt 
5 v?7;P«I§ 4 ©SgftlHl «fc 0 flofrlcfi;^ TMflB^ln) 
Bf51. 52I^UJ@^«tn^J;5iriftiSttT«^3-li, S 
«^t«toT^-r-5X7XhflflS2, 3©&*l£Si£2 
~5wmt1-^. XWIH^>?7;HfaS4©?grtffi41tM 

erne* 5 <Dtt$im5m\mm® 2 1 mic 1 ~ 3 u a 
t-r-s. fc-oTM&me (a) &m«cme#AD5i. 

52S©ft8tt«ttf[I2toffl#©<!a&B212, 312.*: r> ±% 

<«n*«fc 3 caiman*. 

[0 0 1 3] J2U:©ck5K:8|j£Lfc06 (a) , (b) 



(4) #H¥7-2 5 9 8 4 9 

5 

0>£lftflt£& V>T. *# U 7- 7 £f8tt£|HllK# 5 
£3OOOrpm&±©0£»T|IllSl,&li$. 7$>7;HS34 
fc&tt£ftffifg£ffiSl42T|Hl«lK# 5 ©*f [6]053«l»fa 1 
~3 Mm©ffl£l£#ftl/fta*ei!<S-r.5. ■?■©&> Wffl 
©£5fc»JBEiffl§ll£fft&l,T^|BLfcD, lSISa*S8£ 
VT*>M®®m#5<DMfami, 52ttX7Xh«l£2, 
3 »C|g&l,TJ£ffcL£*g&ffi211, 311. 212, 312©^ 

mz\ttmh^\ 

[0 0 14] 07 (a) , (b) te> MieH2©ffi©H 
i0 mWV&Z. *nmW<D®7 (a) ttiKrS2#l):f>.5 7 

- 7 £|£ttfcliftffiliHE# 5 t»Jt5iaffi^|pJH51, 52£ 
«&0511, 521i-T-&„ BJJ^*a&M511, 521ttl9f2X 
7Xhf)f|g2, 3©Sgf*Jffi21, 3UzMV^iZ^ii)^X 

£ 4 ©£rtS41£gtri21Hg& 5 ©*f|6)B53Mtti(f50 2 
1 ~ 3 nut?*. ftoTftfcflifBX^X htt 
§2, 3©*rtH21. 31«fcOill2IlIte^5©^i5ttffi 
&fc<fcD*#<8tn*±5K:#W4Sn£. 07 (b) « 

a? Mta#'j:i>S7-7£m}fcmf2[§i£#5 caw-am 

f2*t|6jffl51, 52£E&ffl#©«&ffl512. 522tT-5. Ep-fe 
Klftffitt©lS&ffi512, 522ttitieX7Xh«lS2, 3© 
3Sf*3ffi21. 31tMU^{C(fij*^THJ*:«inS«k5fc« 
K«^lC«fcoT4i;5|5Hg^5©g^:Bgai$2 
~5um XWI27^7>iHftS4©|g|*gffi4ltft9 

m®tz#5 ottftM5m\mm® 2tmmzi~3 um 

iiTZ. fieoT4$fctai3X7XhfJll§2, 3©3Sfiffi2 

l. n&r)m%&®ufrs<D9\.mmmmz&t)*.ii<m 

5(3 [0 0 15] Et±O,t5l;mfe07 (a), (b) 
©Sl^fcMViT, #'J:*>$5-7£&tt;fclHrtE#5 
S3000rpm^±©[ilte»TlH|^l,fc^ y?7)VW&4 

\zmfit®&ft£.mm2'n®iiKft 5 ©^is]ffi53ttiaia 1 
~3 Mai©MRi^«itL^dteisiiE-r5. -?-©is» me 

0£5\z®m$igill&®&VTWimL1tr>> m>ifi%3i 
bTt>MEIlI^5©*f(B)H51, 52C^Lfc«i^H51 
1, 521, 512, 522ttX5>XH$tt§2, 3©3grtffi21, 31 

[0 0 16] 08»ttllB02, 03, 04, 06 
(a) , (b) . 07 (a) , (b) ©^©giiSfllT, 
«(IEX7Xh^S2. 3}C»lt5fttfie^rtffl21, 31ffiS 
«^H213, 313i-r£. W*>m&mW21Z, 313tt. 5^ 
7JH&S4 ©HrtBff4i«fc t)^i;[5i*oT#'J rr>3 5 

- 7 zmwcMmmmft 5 ©^isjmsi, 52ic»u^c 

MS 4 ©36rtffi41 1 mliatltett: 5 ©Ml6lffi53WttWIB0 
2tHiUcl~3MiafrS. Xt5IB^Urf>37-7 
Sr^!^fcWI50eft:5^tt5Kll3^ffl51, 52Sffl® 
tt©«^B513, 523t-T*. BJI^Slft0tt©«^S51 
50 3, 523ttWISX7XhttS2, 3©WIB«^ffl213. 313 
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(5) 

7 

*«. *9EX7Xhttfl§2, 3©«&ffi213, 313 t®fe 
#5©ffilitt©«&®513, 523©-^|6jO«^rJ:oT 
±i;5@<E«:5n««t, WI2X7^hflil§2. 3©« 
&0213. 313©fl-J13«8tt*S<J8WU 

[0 0 17] &±©±3lC«j£Ufc08©|li&0!ll;:JH> 
T. #U^>57-7 SttttfeHMBft: 5 £3000rpm£U 
©HKftTHKLfc*. yy7)W&4\ZWfftm&% 10 
*fflS?42Tlslfe#:5 ©»lR)ffi53tit5fB 1 ~3 MinOFflfB 

Sll*«ttbTR«LfcD. £»flgE£bT<bffie@£ 
#5l;:^£Lfct8j®#©tf&ffi513, 523, *9*Mlllg 
2, 3©«&0213. 313<D^«8fcttSa»Ua:H. 
CO 0 1 8] 

frfBli&S 5 J?7M*aK»rt|-J-*l([|Hl«S»©»rtIlBM 

itt£#a*LTS^©8«i0*«:3tf\ Xtt&flWc 
ttSB) ©tt££tt«G>«Kril:Ii]&«. t£oT#'J=f>5 

a&ft&fiftj&tJOfetjT'b, @lEiIffi£3000rpnfiU©|5I 
[0 0 19] X«WBH<K»***l/fc#U^>S9-* 



[01] 




#H¥7-2 5 9 84 9 

v»««TS5ttr*«ij«tufcfc». Mga r*»uoj ©x 
&**T7«i£w-#s©aiR©ffljW£a< 

[0ffi©ffi*fciBiH] 

[01] *»W©»BEtt**«fflU&#Urf>3 9-* 
^•f»r00. 

[02] *«W©!!)ffittSi:#IWISffl«*-rWrM0. 
[03] #SSW©»Ktt££6llffl©fc£STte©3SSSfll 
©»rffi0. 

[04] *»^©»ffi«igt*wisiffls*-rto©siJ8«i 

©0T00-. 

[05] *»M©»ffttstftw»ffl[©«j6*^-r»fffl 
0. 

[0 6] *5fiW©»JE«lSfc»^*flS©SIJfiffilS*-r»f 
00. 

[0 7] *»^©ft£EI*SK»tt*«!l©IIJS«l*^-r»f 
00. 

[08] *89l!©»ffitt£fc;»tt*te©gffiW£jS-r0r 
00. 

[flF*t©R9iJ 

1 #U^>S5-«DH*63a*B« 
2, 3 X?Xhtt3 
4 7^7;HftS 
5 

7 jj?'jrf>5 7- 

22, 32, 42, 511, 521 »EE58£ffl?B 

21, 31, 41 mftw 

51, 52, 53 *t|p]B6 



[02] 
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(7) 



#SPF7-2 5 9 84 9 



[07] 




< b) 
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